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Rodioelectronics thermally insulated housing - has mixt. of sorbent 
gases for temp, of housed appts. to remain near its operating temp, 
during cyclical temp, variation 
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The housing contg, outer (1) and inner (2) shells joined together to 
form a seal cavity (3) filled with sorbent gas, and a gas-absorbent in 
the cavity. The gas-absorbent (4) is located on the inside surface of 
the outer shell. The sorbent gas filling the cavity is a mixt. of 
sorbent gases and vapours with different specific sorption by the 
gas-absorbent. 

When the ambient temp, is high, the pressure of the gas in the 
cavity is high owing to the temp, rise of the solid-state gas- 
absorbent. The thermal conductivity of the housing ensures 
effective dissipation of heat produced by an object in the housing. 
The gas filler can be a ternary mixture (N2-C02-NH3) such that the 
higher the operating temp, limit, the greater is the specific sorption 
of the last gas. The binary mixt. N2-C02 can be considered optimum 
in the range from -60 to +50 deg.C. At low temp, the thermal 
conductivity is low. 

USE/ AD VANTAGE . As a thermally insulated housing for 
reducing the temp, drop of energy-releasing radioelectronic units 
and assemblies. Reliability is increased by ensuring the necessary 



G(4-B1) 



pressure variation over a wide temp, range. Bui. 19/23. 5, S5 (4pp 
Dwg.Nol/2) 
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(54) (57) TEnn0H30JOTJH0HHbtH KOJKYX, 
coAepscaiUHtt BHenmwio h BHyTpeHmow 



oOojtomkh, coeAHHeHHbie MOKfly co6oft 
c oGpd30BdHH€M Meagnty hhmh repMeTim- 
Hoft nonocTM, aanojiHeHHoft cop6Hpy»iHMM- 
ch ra3 0M, h pa3Men^eHHbrft b repMeTMV- 
Hoft noJiocTH raaonornoTHTejib, o t~ 
JiHMawmHftcH Ten, mto, c 
uenbw noBbnneHra HoaewHocTH b paCtoTe, 
raaonorjioTHTejib paaMemen Ha BHyTpeH- 

Heft nOBepXHOCTH Hapy*Hoft OCOJIOMKH, 

a b KaMecTBe cop6Hpywmerocw ra3a 
Mcnanb30BaHa cMecb copCHpywnjHxc* ra- 
sob h napoB c pasnmiHoft ynenbHott 
copCqHeft ra3onorjioTHTejreM. 




HaoopereHHe othocwtch k pamio- 

3neKTpOHHKe H MOM 6b!Tb HCnOJIb30Ba~ 

Ho.flnn CHHaeeHHH r^penaaoB TeMnepaTy- 

PM 3HeprOBblAeJlHWIHHX paAHOSJieKTpOH^ 

HMX 6JIOKOB H Y3JIOB. 5 

, H3BecTeH TennoH30JiHUHOHHbift Koacyx, 
coflepjKamHift b MeaccTetmoM npocTpaHCTBe 
PTyTb, flaBJieime HacbmjeHHbix napoB 
KOTopoft H3MeHHeTCH b npeAejiax , 
1 0~ 4 — 1 0~ Topp, rrpH H3MeHeHHH TeMne- VO 
paTypw oKpy^awmeft cpeAti. ITpH stom 
H3MeHHercH TermonpoBOAHocTb xoxcyxa, 
nro nosBOJineT cHHSHTb nepenaA TeM-^ 
nepaTyp pasMemeHHoro b cocyAe »o6beK- 
Ta [l] . 15 

OAHaKo b AaHHOM Koacyxe 3axoH 
H3MeHeHHH flaBJieHHH Hacbm^eHHbri? napos 
b MemcTeHHOM npocTpaHCTBe onpeAejtH- 
eTCH ToubKo THnoM ncnapneMoro BenjecT- 

Ba H He 3aBHCHT HH OT KOJIHqeCTBa 20 

HcnapneMoro BenjecTBa (BruiOTb ao 
nonHoro HcnapeHHH) , hh ot o6beMa J, 

M63KCT 6H HO TO TTpOCTpaHCTBa H f CJieAOBa- 

TenbHO, He mojkct 6biTb CKoppeKTHpo- 
BaH H3BecTHbiMH MeTojjaMH , KpoMe Toro, 25 
aaHHhift Koacyx inoxo paSoTaeT b ycno- 
bhhx BHdpauHH h HeBecoMocTH. B nep- 
bom cjiynae 3to o6bHCHHeTCH ren 9 mto 
PTyTb pasSHBaeTCH Ha MejiKHe icarum 
(ryMaH) h ocymecTB/weT axTHBttbift 30 
Teruioo6MeH Me^y CTeHKamf. Bo bto- 
pom cjxy^ae pTyTb oTpbraaeTCH ot Ha- 
pyTKHoft CTeHKH MeaccTeHHoro npocTpaH- 
CTBa h HopMajibHbift npouecc pa6oTbi 
HapymaeTCH. KpoMe Toro Termonpo- ^$ 

BOAHOCTb napOB pTyTH OMeHb HH3Ka 

(pa3 b 5 HH?Ke TertnonpoBOAHocTH bo3- 
Ayxa) , nosTOMy npouecc perymipoBa- 

HHH TenJIOnpOBOAHOCTH MaJT03(Jx})eKTHBeH. 

HanGojiee 6jihskhm k H3o6peTeHHK> 40 
^BJinercK TenjiOHsojiHUHOHHbcft Koacyx, 
coAepacanmft BHenmwio h BHyTpeHHroro 060- 
Jio*ncH, coeAHHeHHbie Meamy co6oft c 
o6pa30BaHKeM Meawy hhmh repMeTHM- 

HOft nOJTOCTH, B KOTopyw BBefleH aKTH- 45 

BHpoBaHHbift yrojib h napw yrjieKHCJio- 
TbI [2]. 

0AH3KO HSBeCTHbrf* TemiOHSOJIHUHOH- 

HMft xoacyx npeAHa3Ha^eH ajih xpaneHH* 
b HeM KpHoreHHbix KHAKocTeft h oS/iaAa- 50 

eT BblCOKHMH T enJIO H3 OJTH UHOH HblMH CBOft- 

CTBaMH TOJibKo b Tom cjiy^ae f KOTAa 

B HeM HaXOAHTCH HHSKOTeMITepaTypHaH 

cpeA&* ITpH pa3MemeHHH b KOKyxe 3Hep- 
roBbweJiflwmero oCbeKTa A^BJieHHe b '. 55 
repMeTHMHoft nonocTH noBbiraaeTCH sa 
CMeT TeruiOBoro KOHTaKTa aKTHBHpoBaH— 
Horo yrjiH." c BHyTpeHHeft oSojiomkoA, 



mm eloign iT^biiu^HHyjo reMiiepaTypy, 
o6ycjiOBJi(^B^ BbmejmeMoft o6beKTOM 
TenJiOBoA 3HeprHeff, h Majio H3MeHneTCH 
npH H3MeHeHHH TeMnepaTypw oKpy^aw- 
meft cpeAW. KpoMe Toro, Hcrrojib30Ba- 
HHe b KaMecTBe cop6HpyiomerocH rasa 
napoB yrneKHCJioTbi, HMeioiitHx oaho3H3M" 
Hyio sasHCHMOCTb paBHOBecHoro AaB- 

JieHHH COp6UHH-AeCOp6AHH Ha aKTHBH- 

poBaHHOM yrne ot TeMnepaTypw ra30- 
norjioTHTejiK, He o6ecneMHBaeT nony- 
nenim Hyamoro 3aKOHa H3MeHeHHH asb-v 
JieHHft b tnHpOKOM AHana30He TeMnepa- 
Typ. 

Uejib H3o6peTeHHH - noBbimeHHe 
HaAeKHocTH Ko^yxa b pa6oTe, 

riocTaBJieHHafl uenb AocTHraeTCH 

TeM, HTO B TenJIOH30JlHAHOHHOM KOTKyxe, 

coAepKameM BHeniHwio h BHyTpeHHwio 
o6onoMKH, coeAHHeHHbie Me>KAy co6oh 
c oSpasoBaHHeM Mewn.y hhmh repMeTHM- 
Hoft nojrocTH 3anonHeHHoft cop6Hpyro- 
np*MCH ra30M, h pa3MemeHHbtft b repMe- 
THtiHoA nojiocTH ra3ono rjioTHTejib , 
nocneAHHft pasMemeH Ha BHyTpeHHeft: 
noaepxHocTH HapyxHoft o6ojtovkh, a b 
xaqecTBe copGHpyromerocH rasa HcnoAb- 
3osaHa cMecb cop6HpyromHxcH rasoB 
h napoB c pa3JiHMHoft yAejibHoft 
copSuHett ra3onorjioTHTejieM, 

Ha 4>Hr.1 cxeMaTHMecKH HsoSpaweH 
npeAJiaraeMbrii xo^cyx, paspes,* Ha 

$HT.2 - KpHBbie H3MeHeHHH AaBJieHHA 

ot TeMnepaTypbi ajih AByxKOMnoHeHTHoft 
ra30BoA cMecH. 

TenJTOHSOJtHIXHOHHblA KO^yx COAepKHT 

BHeniHwio o6ojio^Ky 1 9 coeAHHeHHyw c 
BHyTpeHHeft oGojiOMKoft 2 % repMeTHMHyro 
nonocTb 3> TBepAwft rasonornoTHTenb 
4, pa3MemeHHbrft Ha BHyTpeHHeft noBepx- 
hocth Hapy?KHoft o6ojiomkh 1 . B repMe- 
THMHyio noirocTb 3 BBeAeH cop6Hpyro- 
npiftcH ras hjih nap hjih CMecb cop6H- 
pywEncHxcH rasoB h napoB, HMewmnx 
paajiHtiHyw yAejibHyio cop6uHw Hcnojib3ye- 

Mbw TBepAbiM rasonornoTHTeireM 4 . 
1 

Koxcyx paSoTaeT cneAywiUHM o6pa- 

30M. 

ITpn bwcokoA TeMnepaType oKpy^aw- 
meft cpeAbi A^BJieHHe ra3a b repMeTHM- 
Hoft nonocTH 3 BbicoKoe 3a ewer Harpe- 
Ba TBepAoro ra3onorjioTHTejiR 4 Hapy^c— 
HOft 060J10MK0tt 1 h TennonpoBOAHOCTb 
Kojfcyxa BejiHKa, ^to o6ecneMHBaeT 
344>eKTHBHbirt otboa Tenna ot 3Hepro- 
BbmejiHwmero oG^eKTa, pa3MenjeHHoro 
b Ko^tyxe. FfpH noHHsceinm TeMnepaTypH 
OKpystawmett cpeAbi cHH3KaeTCH TeMnepaTy- 



pa raaoiiorJio riiTeJTH 9 n oh iia i Hiaae r 
norjio^aTb ra3 ^krepMeTHMHoft 
nojioctH 3 ao yCT^HOBneHHH onpeAeneH- 
hoto AaBJieHHH, cooTBeTCTBywmero 3Toft 
TeMnepaType. TIpH stom TeiuionpoBOA" 5 
HocTb xoacyxa yMeHbraaeTCH, h TeMnepa- 
Typa paaMemeHHoro b HeM o6beKTa chh- 
scaeTCH b MeHbnieft CTeneHH, ^eM TeM- 
nepaTypa oKpyacaKuueft cpeflbi. 

ITpH Hcnojib30BaHHH cMecH raaoB 10 
hjih napoB npH noBbnuenKH TeMnepaTypw 
ra3onorjioTHTexiH cHanajra BbwejiHeTCH 
ra3 hjih nap c MeHbmef* ynejibHoft cop6- 
UHeft. TIpH AocTH^eHHH onpeAeneHHoft 
TeMnepaTypw ra3 c Majioft yAejibHoft 13 
copSuHeft BbwejineTCH npaKTHMecKH 
Becb. flajibHeHraee noBbnneHHe TeMnepa- 
Typbi Bbi3biBaeT Bb^ejieHHe ra3a c < 
6ojibmeft yAejibHofl cop6uHeft h b 3aBH- 
chmocth ot AHana30Ha pa6oMHx reMne- 20 

paTyp,MO»CHO HCnOJIb30BaTb ABOfiHbie 

(SHHapHbie) 9 TpoHHbie h Apyrne CMecH. 

ITpHMepaMH SHHapHbix CMeceft MoryT 
6biTb N 2 -C0 2 , C0 2 -NH 3> n 2 ~ N 2» npHMe- 
paMH TpoftHbix CMeceft N 2 -C0 2 ~NH 3 , 25 
U 2 -N 2 -CH 4 . Bee sth CMecH cocTaBneHbi 
no npHHUHny: ras c Majioft yAejibHott 
cop6uHeft, ra3 c Sojibtneft yAejibHott 
cop6uHeft h ras c eme CoJibtuefi yAejib- 
Hoft cop6nHett, T.e. MeM Bbime npeAeJib- 20 
Han pa6o^aH TeMnepaTypa, TeM c 6ojib- 
raett yAejibHoft cop6uHe# AOJiaceH 6wTb 
nocneAHHft raa.H, *ieM Hrace oTpmjaTejib- 
nan TeMnepaTypa, TeM c MeHbmeft 
yAejibHoft cop6uHett AonsceH 6wTb Bw6paH ^ 
nepBbift ra3. B AHanasone (-60)- 

+50) °C OnTHMaJlbKOA MOJKHO CMHTaTb 

CMecb N 2 "C0 2 « 

IlpHMeHeHHe, HanpHMep, 6nHapH0# 
CMecH C0 2 h N 7 nosBonneT nojiyroTb An 
SaBHCHMOCTb AaBJieHHH B repMeTHMHOH 
noJiocTH 6oiiee cooTBeTCTBywmyw Heo6- 
xoAHMoff (Ha <jmr.2). KpHBan 5 HJirao- 
cTpHpyeT HeoSxoAHMoe HSMeHeHHe AaBJie- 
HHH, KpHBan 6 - H3MeHeHHe napipiajib- ^ 
Horo AaBJieHHH C0 2 , KpHBan 7 - hs- 
MeneHHe napunajibHoro AaBJieHHH N 2 ; 
KpHBan 8 - pe3yjibTHpywmee HSMeHe- 
HHe AaBJieHHH. 

repMeriiwaH nojiocTb MosceT 6wTb 5Q 

3anonHeHa nopncTWM hjih rpaHyjmpoBaH- 
HbiM MaTepnaJiOM. 3to itphboaht k 
TOMy, mto nepeHoc Tenjia ocymecTBJin- 
eTcn MeTKAy CTeHKaMH nop MaTepnajia 
hjih Meagny. oTAenbHWMH rpaHyjiaMH. . 55 
IlocKOJibKy paccTOHHHe Mewy OTAejib- 
HbMH rpanyjiaMH hjih cTeHKaMH nop 

06bmHO MajlO (BmiOTb AO MHKpOHHblX 



hocth ^^yxa nafmioAaeTCH ripn 3H^mh- 
TejibHo^rojibiUHx 3HaveHHHx AanneHHH 
ra3a hjih napa b repMeTH^HoA nonocTH. 
3to no3BOJiHeT Hcnonb30BaTb KO*yx 

npH COJlblUHX yAeJlbHblX MOmHOCTHX,npH"r 

boaht k noBbnueHHio touhocth noAAep>«a- 
hhh TeMnepaTypM pa3Men;eHHoro b Komy* 
xe o6*beKTa. 

HaHeceHHe ra3onorjiOTHTejin 9 Hanpn- 
Mep ueojiHTa hjih nopncToro THTaHa, 
Ha BHyTpeHHjow noBepxHocTb HapyKHott 
o6oaomkh Komyxa o6ecneHHBaeT npo- 
nopuHOHanbHoe H3MeHeHHe TeMnepaTypw 
cop6eHTa npn H3MeHeHHH TeMnepaTypw 
oKpywawmeft cpeAW 3a cueT TennoBoro : 
KOHTaxTa Me*Ay ra3onorjioTHTejieM 
h HapyTKHoft o6onoMKo#i Ko>Kyxa. npn 
3TOM H3MeHfleTCH KOJiH^ecTBo ra3a p 
norjiomaeMoro hjih BbiAeJineMoro ra3o- 
nomoTHTejieM, uto BeAeT k H3MeHeHHW 
AaBJieHHH b repMeTHMHOH hojiocth npo- 
nopuHOHajibHo H3MeHeHHw TeMnepaTypw 
oxpyKaiomeft cpeAW h HSMeHeHmo TenJio- 

npOBOAHOCTH repMeTHMHOft nOJIOCTH 

nponopAHonajibHO HSMeHeHHro AaBJieHHH . 

Hcnonb30BaHHe b KawecTBe cop6H- 
pywmerocH ra3a oahoto ra3a hjih napa. 
He BcerAa no3BOJineT o6ecneMHTb Heo6-: 

XOAHMbHi 3aKOH HSMeHeHHH AaBJieHHH 

b repMeratiHoft nonocTH KOJicyxa. BBe- 
AeHHe b repMCTHWHyw nonocTb CMecn 
cop6HpyrotctHxcH -rasoB h napoB no3BO- 
jineT b HexoTopwx npeAenax Bapbnpo- 

BaTb 3aK0H HSMeHeHHH AaBJieHHH. 3to 
06*bHCHHeTCH TeM, MTO pa3J!HMHbie 

ra3bi HMewT pasjiH^Hyw yAenbHyio cop6- 
HHH) npH oahoh h Toft TKe TeMnepaType 
h no pasHOMy H3MeHHWT AaBJieHHe b 

^epMeTHMHOft nOJIOCTH npH H3MeHeHHH 

TeMnepaTypw t Ha OAHy h Ty me BexntMH- 
Hy, Bboah b repMeTHMHyw nojiocTb 
CMecb pasjiH^Hwx rasoB h napoB h bw- 
Snpan onTHMajibnoe cooTHoraeHHe KOMno- 

HeHTOB STOft CMeCH, 3KCnepHMeHTajIbHO 
HJIH no HSBeCTHbIM paC^eTHblM 3aBHCH- 
M^CTHM MOKHO KOppeKTHpOBaTb SaKOH 
H3MeHeHHH AaBJieHHH B repMeTHWHoft 

nonocTH ahh KOHKpeTHo ro cjiywan npn- 
MeHeHHH KOKyxa. 

KpoMe Toro, npn pa6oTe b ycnoBHHX 
pe3KHX nepenaAOB TeMnepaTyp KOKyx 
o6naAaeT s^xJjcktom aKKyMyjiHpoBanHH 
Teana. Ilpn noBbimeHHOH TeMnepaType 
ero TennonpoBOAHocTb BbicoKa, h 
Tenjio npoxoAHT yepe3 Ko?Kyx k oGopy- 
; AOBaHHio. ItpH HH3Koft TeMnepaType 
ero TennonpoBOAHocTb HH3K a 9 h 



Teiuio ot o6opyjt;oBaHH>^^ otboahtch , 
T.e, annaparypa, pa3M^^HHan 8 

xoacyxe, sceraa HMeeT TeMnepaTypy, 
6ojiee 6nH9Kyw k pa6oMett npH imxjiH- 



MecKHX H3MeH€^|!x TeMnepaTypw . 3to 
noBwmaeT 3KcnP^TaitftoHHyio totob- 
HocTb o6opyAosaHHH h pacnmpneT oO- 
jiacTb npHMeHeHHH xoacyxa. 
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